Introduction
3. Overall the introduction is well-written and provides a good background for the proposed project.
4. If social isolation is a concern, would individuals without an existing partner or support system benefit most from an intervention (as participants for this study would presumably have some existing support system)? Also, the use of the word "partner" is somewhat confusing throughout the manuscript. The introduction implies the "partner" is a spouse or other life partner, the discussion references caregivers, and the methods say they can nominate any family member or friend with whom they have frequent interactions. The social support aspect of the intervention needs clarification throughout the manuscript.
Methods 5. Overall, as indicated above, the methods require substantially more detail to make this manuscript a useful resource for the audience. Some specific areas where detail or clarification could be added are outlined below: 6. Please provide a sample study advertisement to illustrate recruitment language and information that's provided to participants. This is important for determining how participants are enticed to enroll in the study. 7. Are individuals who already like/follow the Behind the Seen Facebook page likely to already have some interest in improving mental health among first responders? To what extent are these individuals likely to be representative of the "typical" first responder?
8. There are few exclusion criteria for the study, which is likely to produce a broad and diverse sample. While this approach has strengths, there are also some limitations. If permitting both former and current first responders, are there any guidelines about how recently they've been actively employed in the profession? If enrolling anyone between 18-65, how might this impact the social support aspects of the intervention (e.g., discussion boards), considering the goals/barriers of individuals across this age span may be very different? If there are only 10 participants per group, there may be a limited number of other participants with whom participants can relate with such a broad sample.
9. The section about multiple iterations of the intervention being run is vague, but critically important when assessing the potential impact of the study. A pilot study with n=10 participants likely does not warrant a separately published protocol, but if the ultimate goal is to recruit a much larger number of participants, a protocol paper could be considered. The power justification provided is insufficient.
10. It is a major assumption that "a high proportion of participants will be receiving treatment for a mental disorder." The background focused on PTSD and reported 1 in 10 first responders have been diagnosed. With a sample size of 10 that equals 1 participant. Individuals with mental disorders may also be less likely to volunteer to participate in a study of this nature if simply recruiting a convenience sample using flyers. (This point relates to the  analyses and outcomes as well, as there may be ceiling effects for  some of the mental health outcomes if the final sample ends up  being relatively healthy.) 11. Much more detail should be provided related to the intervention content. This is the "meat" of the study and the mechanism by which the researchers are trying to elicit changes in behavior. Table 1 should be expanded significantly to include links to the taxonomy of behavior change techniques (Michie 2013), sample discussion board prompts, etc. Ideally, this manuscript would include examples of weekly content and modules as delivered to participants (i.e., goal setting prompts/worksheets, links to videos, information about risks and benefits, etc.). This information would allow others to replicate what has been done.
12. Very little detail is provided regarding the role of the support person in the intervention. Are they part of the Facebook group? Do they receive a Fitbit as well? Is there specific content directed at them? 13. What will facilitating the discussion boards entail? How often will the research team post/respond to posts? 14. Will participants know the Behind the Seen facilitators are collaborating with the research team, or will they believe they are other participants? 15. Although determining feasibility is an important first step for interventions, I am concerned that rates of website usage etc. in this sample of participants who are likely to be highly motivated (based on recruitment procedures) may not reflect the feasibility of delivering this intervention to a larger, broader population of first responders, as the authors suggest is a future goal.
16. "Only the first responders will be administered the PTSD questionnaire." Does this mean the support persons will complete all other measures? Again, their role is unclear.
17. Data analysis -there are a lot of outcome measures. Will the research team account for the potential for Type I error in the analyses? What sample size will be needed to have sufficient power for SEM? Discussion 18. Which strategies are novel? Targeting first responders and their partners may be innovative, but most other aspects of the intervention (e.g., delivering via Facebook, using Fitbits, incorporating support person, behavior change content) have been used in many previous intervention studies. 19 . I agree that technology-based interventions have the potential to be cost-effective and scalable, but to determine whether this is the case for this particular intervention, the feasibility and effectiveness would need to be evaluated in a representative sample of greater than 10 participants. 20. 2nd pagragraph: "so that interventions are service user centric in their design". Please reword. 21. Are there any guidelines or recommendations about who particiapnts can/should choose as their partner? The intervention approach and delivery could be quite different if the partner is a spouse/romantic partner vs. caregiver vs. friend. These terms are used interchangeably throughout the manuscript.
22. The authors make a good point about PA promotion being non-stigmatizing. This may be worth mentioning in the introduction.
23.
Include the year ethics approval was received.
24. Authors should consider adding a section on limitations or anticipated challenges.
25. Overall I wonder if this paper would make a more valuable contribution to the literature after the study has been conducted and the authors can present on "lessons learned." Then the audience would have a better idea of whether it was effective, which aspects were effective, etc. My sense when reading this manuscript was that a protocol paper is premature for a study of this magnitude.
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GENERAL COMMENTS
This is a well-written protocol for an Australia-wide study exploring the feasibility of a 10-week online (Facebook) delivered physical activity program for first responders (such as fire, police, rescue and ambulance staff) and their partners, supported by peer mentors from a not-for-profit community initiative. The authors report that first responders are at high risk of reduced physical activity, sedentary behaviour and mental illness (such as PTSD and depression). This is an important topic that addresses an area of clinical, public health and policy concern.
Minor revisions recommended: -Endnote references are presented using different styles and need attention ie abbreviated and full journal names; -Spelling and grammar check over paper needed: e.g. Abstract 2nd line missing 'health' after mental; Suggest Abstract 13th line -...with an 'activity tracker (Fitbit)'; Introduction pg.6 3rd line delete 'published in the American Journal of Psychiatry' as not necessary.
VERSION 1 -AUTHOR RESPONSE

Reviewer 1
Although this is an interesting and important population to study, I have some concerns about what this protocol paper would add to the existing literature, as currently written. As a general comment, to accelerate the public health impact of interventions it is important that successful interventions can be replicated, and protocol papers provide a unique opportunity for researchers to publish detailed information about their interventions that might not otherwise fit into primary outcomes papers due to space constraints. The present paper would require substantially more detail in many sections to facilitate replication by others. More specific comments and concerns are outlined below.
We thank the reviewer for their comprehensive comments and feedback which we have addressed in detail below. A number of changes including to the methods have been made which we hope would facilitate replication.
1.
Abstract, line 2: "experiencing poor mental" (please revise)
This has been updated to state; "poor mental health."
2.
Abstract, background: Bringing up rates of CVD at this stage complicates the rationale. The authors could consider linking PA directly to mental health outcomes instead.
We agree with the reviewer that individuals without an existing support partner would also benefit from this type of program. There is the potential once we scale the intervention to match people without support partners with each other to participate in the program. However, it is well established that social support is a predictor of adherence to exercise, and therefore nominating a support person so that participants have someone they are familiar with is a novel component of our intervention which we feel is critical to ensuring long-term behaviour change.
Secondly, carers and partners of people living with PTSD are known to have high levels of anxiety and poor mental health, and we are deliberately recruiting these people with the aim of positively impacting their physical and mental health simultaneously.
Also, the use of the word "partner" is somewhat confusing throughout the manuscript. The introduction implies the "partner" is a spouse or other life partner, the discussion references caregivers, and the methods say they can nominate any family member or friend with whom they have frequent interactions. The social support aspect of the intervention needs clarification throughout the manuscript.
We have clarified the term 'partner' and changed the wording to 'support partner' or 'support person' throughout the manuscript to reflect the diverse relationships that the participants can nominate as their support person.
Methods
5.
Overall, as indicated above, the methods require substantially more detail to make this manuscript a useful resource for the audience. Some specific areas where detail or clarification could be added are outlined below:
The manuscript has been updated to provide substantially more detail so that our protocol can be replicated. Page 8 now includes an updated table and we have also attached a detailed facilitators manual as supplementary material.
6.
Please provide a sample study advertisement to illustrate recruitment language and information that's provided to participants. This is important for determining how participants are enticed to enroll in the study.
The advertisement has been added to the supplementary material.
7.
Are individuals who already like/follow the Behind the Seen Facebook page likely to already have some interest in improving mental health among first responders? To what extent are these individuals likely to be representative of the "typical" first responder?
The purpose of Behind the Seen is to raise awareness of the unique lifestyle and incident stresses experienced by emergency service workers and their families. Since it is independent from the first responder organisations (police, fire, ambulance), and not specifically a mental health service, we are likely to reach a broad sample of first responders. Their Facebook page currently has over 24,000 followers, which is a significant number of the approximately 80,000 emergency service workers in Australia.
In addition, recruiting emergency service workers to participate in mental health programs through official channels (e.g. police, fire, ambulance) is often difficult due to a known fear of disclosure around mental health concerns, and concerns over being labelled unfit for duty. Therefore, using the internet and an ex-service organisation is therefore appropriate and a potential opportunity to reach individuals who otherwise may not access treatment or seek help.
8.
There are few exclusion criteria for the study, which is likely to produce a broad and diverse sample. While this approach has strengths, there are also some limitations. If permitting both former and current first responders, are there any guidelines about how recently they've been actively employed in the profession? If enrolling anyone between 18-65, how might this impact the social support aspects of the intervention (e.g., discussion boards), considering the goals/barriers of individuals across this age span may be very different? If there are only 10 participants per group, there may be a limited number of other participants with whom participants can relate with such a broad sample.
During the co-development of the intervention with lived experience personnel we learnt that there is strong comradery among first-responders with a tendency to want to help others before themselves. Some of our previous work with inpatient first-responders confirmed this (Rosenbaum, Sherrington, & Tiedemann, 2015) . Since participants have their occupation in common and a strong identity as first responders, we anticipate the age gap will not interfere with social interaction. Our first pilot study also confirmed this.
Goals and barriers will be individualised, so we also don't anticipate the age range to impact on the social aspect. That being said, collective goals such as increasing step count and decreasing sedentary time can still be shared among all participants.
Our study does not include any criteria on how recently participants have been employed in the profession. We believe that it is just as important to include retired and medically discharged personnel as it is to include current working first responders. While rates of PTSD are 1 in 10 for active first responders it is expected to be even higher among retired personnel. A cross-sectional study looking at the impact of repeated trauma on the mental health of fire-fighters found that those who were retired reported significantly greater levels of symptomatology, with the prevalence estimates of post-traumatic stress disorder at 18% (Harvey et al., 2015) . First responders who are still in service are also typically a group that are hard to engage in mental health programs because of the stigma and fear of disclosure in the workplace.
9.
The section about multiple iterations of the intervention being run is vague, but critically important when assessing the potential impact of the study. A pilot study with n=10 participants likely does not warrant a separately published protocol, but if the ultimate goal is to recruit a much larger number of participants, a protocol paper could be considered. The power justification provided is insufficient.
Since writing this the original protocol paper, we have finished the pilot study. Based on the results we have refined the protocol and calculated a sample size for an appropriately powered larger scale study to be carried out in 2019/2020. We have updated the manuscript on page 11 as follows:
To determine the power required to detect a significant difference between baseline and intervention we conducted Monte Carlo simulations based on the parameters observed in our pilot study which included 10 pairs (n=20). Two participants were excluded as outliers due to major adverse events not associated with the intervention. Monte Carlo simulations were conducted using Mplus 8. First, a piecewise latent growth curve model was fitted to the repeated fortnightly observations of the K6 pilot data controlling for baseline DASS score and position (first responder or partner) and clustered by pair. Model constraints tested for the difference between the slope during baseline and the slope during the intervention. The parameters from this model were entered into a Monte Carlo power simulation (10000 sample draws) which showed that a sample size of 80 would be sufficient to achieve a power of 80%. To account for an estimated dropout rate of appox 15%, as seen in our pilot, we will recruit five groups of n=20.
10. It is a major assumption that "a high proportion of participants will be receiving treatment for a mental disorder." The background focused on PTSD and reported 1 in 10 first responders have been diagnosed. With a sample size of 10 that equals 1 participant. Individuals with mental disorders may also be less likely to volunteer to participate in a study of this nature if simply recruiting a convenience sample using flyers. (This point relates to the analyses and outcomes as well, as there may be ceiling effects for some of the mental health outcomes if the final sample ends up being relatively healthy.)
The introduction focuses on post-traumatic stress disorder, since rates are far higher in this population when compared to the general population. However, because of the work inherent in the first responder role, they commonly also experience very high levels of psychological distress and poor mental health. A recent survey, 'Answering the Call' conducted by Beyond Blue found that one in three emergency service employees experience high or very high psychological distress compared to one in eight Australians. In addition, over one in 2.5 employees and one in three volunteers report being diagnosed with a mental health condition in their life compared to one in five Australian adults.
Physical activity has shown to not only reduce symptoms in those with a diagnosed mental illness, but also those with subthreshold symptoms. The benefits of physical activity are transdiagnostic, meaning that regardless of diagnosis (e.g. depression, anxiety, PTSD) people can benefit. The potential of a physical activity intervention among this population is therefore high.
A recent study looking at the longitudinal relationship between PTSD symptoms and physical activity trajectories in women exposed to a wide range of traumatic events (Winning et al., 2017) . It was clear that physical activity levels decreased more steeply over time with increased PTSD symptoms. Since physical activity has not only shown to help treat mental illness, but also to prevent incident depression, it will be valuable to the whole sample population (Schuch et al., 2018) .
11. Much more detail should be provided related to the intervention content. This is the "meat" of the study and the mechanism by which the researchers are trying to elicit changes in behavior. Table  1 should be expanded significantly to include links to the taxonomy of behavior change techniques (Michie 2013), sample discussion board prompts, etc. Ideally, this manuscript would include examples of weekly content and modules as delivered to participants (i.e., goal setting prompts/worksheets, links to videos, information about risks and benefits, etc.). This information would allow others to replicate what has been done.
We thank the reviewer for this comment have substantially updated the methods section so that its design can be easily replicated. The table has been updated and we have also added the facilitators manual to the supplementary material.
12. Very little detail is provided regarding the role of the support person in the intervention. Are they part of the Facebook group? Do they receive a Fitbit as well? Is there specific content directed at them?
The support partners will act as participants within the group just like the first-responders and will be encouraged to increase their own physical activity levels as well as support their partner. They will be provided with Fitbits and receive all the questionnaires except the PCL-5. Their role is to support their partner but also participate in the program as a participant with a goal to also improve their physical and mental health. The manuscript has been updated to make this clearer as outlined below.
"The PA intervention is comprised of 10-weeks of content, delivered online through a private Facebook group. Both the first-responders and their nominated support partners will be encouraged to be actively involved on the Facebook page and with the program." Data collection section on page 8; "Data will be collected from both the first-responders and their support person via self-report questionnaires, FitBit data and one-on-one Skype interviews."
There is also content in our Weekly Facebook Group Content table and the facilitators manual outlining the information we will supply to support partners in week 5 on the topic 'support.' We will discuss ways to be a supportive partner including "practical support, effective communication, exercising together." 13. What will facilitating the discussion boards entail? How often will the research team post/respond to posts?
The facilitators will check the Facebook page daily and respond to participants comments and posts. The facilitators will post new content 2-3x per week and also host a group video call twice per week. The discussion board prompt questions are now shown in the manual.
14.
Will participants know the Behind the Seen facilitators are collaborating with the research team, or will they believe they are other participants?
Yes, participants will know that Veronique Moseley and Ross Beckley are the peer support members from Behind the Seen. They will use their personal Facebook accounts too so this will be clear to the participants. Ross and Veronique will also introduce themselves on the page in the first week. We will also now be including 2-3 volunteers from the previous iterations of the program to also act as peer support members and share their personal experiences with the group and getting active. Like Veronique and Ross, these peer support members will also identify themselves and their role in the first week on the Facebook page.
15. Although determining feasibility is an important first step for interventions, I am concerned that rates of website usage etc. in this sample of participants who are likely to be highly motivated (based on recruitment procedures) may not reflect the feasibility of delivering this intervention to a larger, broader population of first responders, as the authors suggest is a future goal.
Since completing our first pilot after writing this protocol paper, we have now changed our primary outcome for the proposed larger scale study. We have shown that the study is feasible and have now outlined the protocol for an efficacy study with our primary outcome to be psychological distress.
Feasibility is still going to be measured as a secondary outcome. While the number of posts may not alone reflect the feasibility, there are other feasibility outcomes including FitBit compliance, retention in the study and feedback from the qualitative interviews as well as the feasibility and acceptability questionnaire. Although we agree that our recruitment procedures may not be representative of the entire first responder population, our experience with the target population demonstrates that motivation to join an online support group does not necessarily translate to motivation to exercise. 16. "Only the first responders will be administered the PTSD questionnaire." Does this mean the support persons will complete all other measures? Again, their role is unclear.
Yes the support partners receive all questionnaires except the PTSD questionnaire. This is because we are anticipating that our intervention will also improve the mental and physical health of the support partners. The manuscript has been updated to make this clearer as stated above.
17. Data analysis -there are a lot of outcome measures. Will the research team account for the potential for Type I error in the analyses? What sample size will be needed to have sufficient power for SEM?
We have now calculated the sample size based on our results from the pilot. 80 participants are required to have 80% power. We will run 5 groups of 20 participants (n=20) to account for an estimated drop out of 15%. The manuscript has been updated.
Since we expect changes in outcomes to be interrelated, outcomes measured at pre, post and followup will be entered into a multivariate mixed models analysis to control for type 1 error and account for clustering of individuals within each pair and cohort. This will test whether participants show a reduction in DASS, PCL symptoms and an increase in sleep quality and quality of life.
Discussion
18. Which strategies are novel? Targeting first responders and their partners may be innovative, but most other aspects of the intervention (e.g., delivering via Facebook, using Fitbits, incorporating support person, behavior change content) have been used in many previous intervention studies.
We agree that the individual components may not be novel but this study represents the first of its kind combining these intervention components targeting first responders with the aim of improving mental health outcomes. Emergency service workers are also an underserviced population who experience high rates of mental illness because of their repeated exposure to trauma. We are also aiming to address the impact that their work has on the people close to them e.g. partner or family member, and hope to improve their mental and physical health concomitantly. In addition to these components, the co-design and online delivery represent a novel contribution.
19. I agree that technology-based interventions have the potential to be cost-effective and scalable, but to determine whether this is the case for this particular intervention, the feasibility and effectiveness would need to be evaluated in a representative sample of greater than 10 participants.
As above, we have now made it clear in the manuscript that there will be 5 cohorts of n=20 taken through the program. 20. 2nd paragraph: "so that interventions are service user centric in their design". Please reword.
The manuscript has been updated: Experience based co-design of interventions within a mental health context is required so that service users and health professionals can work towards common goals to improve outcomes (Matthews, Cowman, & Denieffe, 2017) . 21. Are there any guidelines or recommendations about who particiapnts can/should choose as their partner? The intervention approach and delivery could be quite different if the partner is a spouse/romantic partner vs. caregiver vs. friend. These terms are used interchangeably throughout the manuscript.
The definition of the support partner is outlined in methods section, "This may be any person with a close personal relationship to them, e.g. partner, family member, carer or friend with whom they have at least weekly in-person contact with." We have also clarified the meaning throughout the manuscript so that the reader understands this is a 'support partner' and not necessarily a 'life partner." 22. The authors make a good point about PA promotion being non-stigmatizing. This may be worth mentioning in the introduction.
The following has been added to the introduction: "In addition, an exercise intervention is likely to be well accepted among this population since it is typically seen as non-stigmatising. A recent meta-analysis concluded that 33.1% of first-responders experience stigma regarding mental health care (Haugen, McCrillis, Smid, & Nijdam, 2017) . The most frequently endorsed concerns were fears that seeking psychological help would negatively impact one's career and fears regarding confidentiality." 23. Include the year ethics approval was received.
Ethics was approved in 2018 for the pilot. Ethics for the larger scale study was approved in June 2019. The manuscript has been updated: "Full ethical approval for this study has been obtained from the UNSW DVCR HRECs Human Ethics committee on June 3 2019, HC18056" 24. Authors should consider adding a section on limitations or anticipated challenges.
We have added a limitations section to the discussion.
"Our study has several potential limitations. The online recruitment pathway may provide a biased sample towards people who engage with social media and are technologically literate. We also anticipate that the weekly questionnaires will be burdensome. Finally, while we are trialling a novel step-wedged design to overcome the drawbacks of a traditional RCT, the limitation is that we can't compare the results to an active control."
Thank you for this comment. We agree and have updated the manuscript to reflect the larger study since we have recently completed the first pilot. We believe the significantly more detailed methods section including the facilitators manual make a useful contribution and would be helpful for anyone conducting comparable research. Given the novel aspects of this trial (design, population group, inclusion of a support partner and online) we believe it is useful to share this protocol to allow for replication.
Reviewer: 2
This is a well-written protocol for an Australia-wide study exploring the feasibility of a 10-week online (Facebook) delivered physical activity program for first responders (such as fire, police, rescue and ambulance staff) and their partners, supported by peer mentors from a not-for-profit community initiative. The authors report that first responders are at high risk of reduced physical activity, sedentary behaviour and mental illness (such as PTSD and depression).
